Recent studies have indicated that moderate alcohol intake may be beneficial to cognitive functioning in women, although not necessarily in men. Data from the Framingham Heart Study, a large, prospective study of cardiovascular disease in Framingham, Massachusetts, were used to examine the relation between alcohol consumption and cognitive ability. The major research question was whether a different alcohol-cognition relation would be found for male and female drinkers. Men (n = 733) and women (n = 1,053), aged 55-88 years, were queried as to their weekly intake of alcohol, and these data were used to construct groups of abstainers, very light, light, moderate, and heavy drinkers. Data from earlier reports of alcohol consumption were also examined. Participants were administered eight tests which reflect performance in the domains of verbal memory, learning, visual organization and memory, attention, abstract reasoning, and concept formation. Multivariate linear regression analyses were used with statistical adjustment for age, education, occupation, cardiovascular disease, and associated risk factors. Women who drank moderately (2-4 drinks/day) showed superior performance in many cognitive domains relative to abstainers. For men, superior performance was found within the range of 4-8 drinks/day, although fewer significant relations were observed. These results were confirmed by prospective analyses of 24-year drinking history. Am J Epidemiol 1999; 150:580-9. alcohol drinking; cardiovascular diseases; cognition; men; risk factors; women Early studies of the relation between moderate alcohol consumption and cognitive functioning (1-5) supported the notion that drinking at any level was associated with poorer performance on cognitive tests. This research was conducted primarily with relatively small samples of young to middle-aged male social drinkers. However, two studies (4, 6) corroborated these results for a subsample of women whose drinking patterns (amount and frequency of consumption) were similar to their male counterparts. Subsequent research with male and female college students (7-9) and elderly men (10) led to the conclusion that no significant negative relation exists
Early studies of the relation between moderate alcohol consumption and cognitive functioning (1) (2) (3) (4) (5) supported the notion that drinking at any level was associated with poorer performance on cognitive tests. This research was conducted primarily with relatively small samples of young to middle-aged male social drinkers. However, two studies (4, 6) corroborated these results for a subsample of women whose drinking patterns (amount and frequency of consumption) were similar to their male counterparts. Subsequent research with male and female college students (7) (8) (9) and elderly men (10) led to the conclusion that no significant negative relation exists between social drinking and level of cognitive functioning. In fact, Bates and Tracy (11) reported that increasing levels of alcohol use among young female social drinkers were related to better performance on many cognitive tests.
More recent studies with older samples have indicated that a U-or J-shaped curve may best describe the relation between level of alcohol consumption and cognitive performance (12) (13) (14) (15) (16) . Drinkers of low to moderate amounts of alcohol performed at a higher level than abstainers or heavy drinkers. However, in one report (12) , statistical control for age, income, education, and gender rendered the findings nonsignificant. In another study (16) , the protective effects of moderate consumption were limited only to those participants who exhibited chnical conditions associated with atherosclerosis.
It is especially important to examine data for men and women separately when alcohol consumption is a predictor variable, because their consumption levels are very different. In virtually every study which included both sexes, women consumed alcohol less frequently and in smaller amounts than men (4, 6-8, 11-15, 17) . The issue of sex differences in the relation of alcohol consumption and cognitive performance was addressed by Dufouil et al. (17) , using data from the Epidemiology of Vascular Aging (EVA) study. This research included 574 men and 815 women, aged 59-71 years. No association between drinking and cognition was found for the male participants; for the female participants, moderate alcohol consumption was associated with better performance on seven often cognitive tests and an overall composite score.
Indeed, physiologic evidence also supports the strategy of a priori gender stratification. Women are more vulnerable than men to the adverse effects of heavy alcohol consumption in terms of brain shrinkage (18) . At six drinks per day, women are at higher risk of death from non-cardiovascular disease causes than men (19) . Moderate levels of alcohol consumption also have decidedly different effects in men and women, including effects on high density lipoprotein cholesterol (HDL-C) levels (20, 21) , hypertensive blood pressures (22) , and degree of peripheral arterial disease (23) . Regarding all-cause mortality, the beneficial effects of alcohol occur at approximately two standard drinks per day less in women than in men (24) .
The present study involved a large prospective, community-based sample of men and women who participated in the Framingham Heart Study from 1948 to 1976. From study inception, biennial physical examinations were conducted for the purpose of assessing morbidity and risk factors associated with cardiovascular disease. At Exams 14/15, a subset of study participants was given a series of neuropsychological tests, the Kaplan-Albert (K-A) battery. Previous studies with this sample (25, 26) indicated a positive association between current amount of alcohol consumed on a weekly basis and performance on the neuropsychological tests. The present study was designed to explore more fully the alcohol-cognition relation in the Framingham Heart Study cohort Most importantly, we wished to examine gender differences in the relation between current and past drinking patterns and cognitive test performance.
MATERIALS AND METHODS

Study design
During Exams 14 or 15 (1974-1976) , participants in the Framingham Heart Study were administered the Kaplan-Albert (K-A) neuropsychological test battery (27) (28) (29) (30) . The study cohort consisted of 2,123 subjects, aged 55-89 years, who underwent neuropsychological testing (75 percent of the potential subject pool). The subjects who were not tested did not differ from the study cohort in terms of age, sex, or education (25) .
All participants were screened for cardiovascular risk factors and events at the biennial examinations and extensive medical histories were taken. Of the 2,123 eligible participants, 317 persons were excluded based on the following criteria: 1) diagnosis of stroke {n = 122); 2) diagnosis of dementia (n = 12); 3) completed fewer than the eight subtests of the K-A battery (n = 173); and 4) missing data for the predictor or control variables (n = 10). The present study sample consisted of 1,806 individuals.
Measurement of alcohol consumption
At Exams 2, 7, 12, 13, 14, and 15, participants were asked the following questions as part of the medical history interview: 1) "How many bottles, cans, or glasses of beer do you consume in a week?" 2) "How many glasses of wine do you consume in a week?" 3) "How many cocktails, highballs, or straight drinks do you consume in a week?" This information was used to create a drinking variable measured in ounces of pure alcohol consumed per week based on the following conversion equation:
Drink (oz/week) = (0.57 x no. of cocktails) + (0.444 x no. of beers) + (0.4 x no. of glasses of wine).
The drink variable was used to define groups characterized by level of current drinking: very light drinkers, £3.5 oz/week (<105 ml); light drinkers, 3.6-7 oz/week (106-211 ml); moderate drinkers (7.1-14 oz/week (212^22 ml); heavy drinkers, 14.1-28 oz/week (423-933 ml); and very heavy drinkers, >28 oz/week (>933 ml). Based on criteria established by the National Institute on Alcohol Abuse and Alcoholism (NIAAA) (31), a "drink" was defined as 12 oz (355 ml) of beer, 5 oz (148 ml) of wine, or 1.5 oz (44 ml) of distilled spirits, each of which contains approximately 0.5 oz (15 ml) of pure alcohol. Thus, these groups may be described in terms of drinks/day: very light drinkers, ^1 drink/day; light drinkers, 1-2 drinks/day; moderate drinkers (>2 and <A drinks/day); heavy drinkers (>4 and <8 drinks/day); and very heavy drinkers, >8 drinks/day. As in previous studies (4, 6-8, 11-15, 17) , the distributions of male and female drinkers differed considerably. Amounts of alcohol consumed in mean oz/week were 5.0 ± 6.5 for men (range, 0-45) and 1.8 ± 3.0 for women (range, 0-23). Both distributions were positively skewed, with only 10 men and no women falling into the highest drinking category (very heavy drinkers). Only nine women fell into the heavy drinking category. It was decided to eliminate the very heavy drinking category entirely, and, for the analyses involving women, to also eliminate the heavy drinking category. Thus, the final study sample consisted of 733 men and 1,053 women.
Finally, because previous research (32) had demonstrated that recently abstinent alcohol abusers showed Am J Epidemiol Vol. 150, No. 6, 1999 cognitive impairment on some of the tests in the K-A battery, we were concerned that the abstainer group may have included some ex-heavy drinkers who might bias our results. However, inspection of the data from the previous examination (Exam 13, 2 years earlier) revealed that in no case did a current abstainer report heavy drinking at that time. Rather, all abstainers in our cross-sectional analyses either never drank or drank rightly to moderately in the 4 years prior to neuropsychological testing.
Neuropsychological test battery
The K-A battery consists of eight subtests from the Wechsler Adult Intelligence Scale (WAIS), the Wechsler Memory Scale (WMS), and the Multilingual Aphasia Examination (27) . The tests were chosen to sample cognitive performance in multiple domains, including immediate and long-term verbal memory, paired associates learning, visual organization and memory, attention, abstract reasoning, and concept formation (33) . The K-A battery is sensitive to cognitive decline with age, education, and cardiovascular disease (27) (28) (29) (30) The full sample means and standard deviations were used to transform raw test scores to standardized z scores. A total composite score, consisting of the average of the z scores obtained for each of the eight tests, was also calculated for each individual. This score reflected global test competence (27) and has been used as the primary variable in studies of the effects of age, blood pressure, and type II diabetes on cognitive performance in the Framingham Heart Study cohort (25, 29, 30) .
For the purpose of variable reduction and based on the results of an earlier factor analysis of the K-A battery (28), two additional composites were constructed. The first composite is labeled Learning and Immediate Memory (LIM) and is the average of the z scores for Logical Memory-Immediate Recall + Visual Reproductions + Paired Associates. This composite reflects both immediate learning and secondary memory processes (28) . The second composite is labeled Attention and Concentration (AC) and is the average of Digit Span Forward + Digit Span Backward. Although the AC composite involves memory processes, it primarily reflects immediate registration of information, attention, and passive span of apprehension, as well as "double tracking" in which memory and digit reversing are accomplished simultaneously (28, 33) .
Statistical control variables
Results of linear regression analyses were adjusted for five statistical control variables. Three of these variables were coded as is usual in studies involving the Framingham data: age (in years at time of neuropsychological testing); education (on a scale of 1-4, with 0-8 years = 1; 9-11 years = 2; 12 years = 3; and >12 years = 4); occupation (on a scale of 1-7, with executive/professional = 1; managerial = 2; administrative personnel = 3; clerical and sales = 4; skilled manual employee = 5; semi-skilled employee = 6; and unskilled employee = 7). Gender was not included as a control variable, because all analyses were done for men and women separately, as explained below.
Because each participant in the Framingham Heart Study had undergone a thorough physical examination biennially since 1948, we were able to accurately ascertain the presence of five risk factors for cardiovascular disease and six initial cardiovascular events. Rather than test statistical models which included a total of 14 control variables, we simplified the models by designing two control variables which reflect the extent of risk for cardiovascular disease and the occurrence of previous cardiovascular events.
A risk factor index was constructed as a scale (0-5) with each risk factor coded 1 (present) or 0 (absent). Each individual received a risk factor score based on the sum of the five codes. The risk factors were determined as follows: 1) hypertension, defined as present if systolic blood pressure was >140 mmHg or diastolic blood pressure was ^90 mmHg on each of two successive readings obtained by the clinic physician or the individual was on antihypertensive medication; 2) diabetes mellitus, defined as present if non-fasting glucose level was at least 11.11 mmol/liter (200 mg/dL) or the individual was using insulin or an oral hypoglycemic agent on or before the K-A test; 3) smoking, defined as present if the individual reported smoking at least one cigarette per day during the past year, 4) high body mass index (BMI), defined as present if BMI (weight (kg)/height (m) 2 ) was >29; 5) high total serum cholesterol, defined as present if cholesterol levels were >200 mg/dL (>5.20 mmol/liter).
Lastly, a statistical control variable was constructed based on the presence or absence of cardiovascular disease prior to K-A testing. Presence of cardiovascular disease was determined by a panel of three physicians utilizing criteria published elsewhere (34) . The diseases represented by this variable included myocardial infarction, angina pectoris, coronary insufficiency, intermittent claudication, congestive heart failure, and Am J Epidemiol Vol. 150, No. 6, 1999 transient ischemic attack. The disease variable was coded 1 (any of the diseases present) or 0 (all diseases absent). It differed from the risk factor index in that it was not cumulative. Thus, an individual who suffered one cardiovascular event received a score of 1 as did an individual who suffered >2 events.
Statistical analyses
The distributions for alcohol consumption variables differed substantially for men and women, the former group drinking at a much higher level than the latter. Thus, an a priori decision was made to analyze the data for men and women separately. All analyses employed a multivariate linear regression model. Dependent variables included the three composite scores (LIM, AC, and Total) and the three remaining tests (Similarities, Word Fluency, and Delayed Memory). Data were analyzed using the general linear models procedure of the SAS statistical software package (35) .
For the analyses of current alcohol consumption and cognitive performance, the independent variable was level of drinking (drinking group). These analyses closely paralleled methods used in recent studies of alcohol consumption and cognition (e.g., 14, 17) or cardiovascular disease (e.g., 44). Dummy variables were created to represent the alcohol consumption groups for the men (very light, light, moderate, and heavy) and women (very light, light, and moderate). Each individual was coded 0 or 1 to indicate his or her group membership. In one set of analyses, the referent group was abstainers; in another set of analyses, abstainers were excluded and the referent group was very light drinkers. All drinking level groups were simultaneously entered into the regression model, along with the five control variables. Thus, each drinking group was compared with the abstainer or very light drinker groups with statistical control for the other drinking groups and the control variables.
For the analyses of past drinking levels and current cognitive performance, the independent variable was mean ounces of alcohol consumed per week, defined as the sum of oz/week reported at Exams 2, 7, 12, and 13, divided by 4. Thus, this variable represents the average oz of alcohol consumed per week over 24 years. Because neuropsychological testing began at Exam 14, at least 2 years intervened between the final alcohol measurement and cognitive assessment.
Finally, we conducted linear regression analyses with each risk factor and cardiovascular disease variable entered simultaneously and independently into the statistical models rather than being included in their respective disease indices. This procedure yielded identical results to analyses employing the indices and thus we report only the latter below.
RESULTS
Demographic characteristics for the men and women are shown in table 1. The women were slightly older and had a higher mean risk factor index compared with men, specifically because of a higher incidence of hypertension and higher cholesterol levels. However, the proportion of the sample with type n diabetes was lower among the women than among the men. The women also had significantly less pre-existing cardiovascular disease than the men. Table 2 shows the demographic characteristics for each of the drinking groups for men and women separately. For both men and women, mean level of drinking decreased as age increased. Educational level was higher among the groups that drank more heavily, $ Based on a scale of 1-4 with 0-8 years = 1; 9-12 years = 2;12 years (completed high school) = 3; and >12 years = 4.
§ Based on a scale of 1-7 with executive/professionaJ = 1; managerial = 2; administrative personnel = 3; clerical and sales = 4; skilled manual employee = 5; semi-skilled employee = 6; unskilled employee = 7.
H Based on a scale of 0-5 wrth each risk factor coded 1 (present) or 0 (absent): hypertension, systolic blood pressure £140 mmHg and/or diastoiic Wood pressure £90 mmHg or subject was on antihypertensive medication; diabetes, non-fasting glucose level was £11.11 mmol per liter (200 mg/dl) or the subject was using insulin or an oral hypogtycemic agent; smoking, subject reported smoking at least one cigarette per day during the past year; high BMI, BMI >29 kg/m 2 ; high cholesterol, cholesterol >2O0 mg/dL (>5.20 mmol/liter).
# Pre-existing CVD includes myocardial infarction, angina pectoris, intermittent claudication, coronary insufficiency, transient ischemic attack, and congestive heart failure. X Based on a scale of 1-4 with 0-8 years = 1; 9-12 years = 2; 12 years (completed high school) = 3; and >12 years = 4. § Based on a scale of 1-7 with executive/professional = 1; managerial = 2; administrative personnel = 3; clerical and sales = 4; skilled manual employee = 5; semi-skilled employee = 6; unskilled employee = 7. U 1 oz = 29.6 ml. # Based on a scale of 0-5 with each risk factor coded 1 (present) or 0 (absent): hypertension, systolic Wood pressure £140 mmHg and/or diastoiic blood pressure £90 mmHg or subject was on antihypertensive medication; diabetes, non-fasting glucose level was at least 11.11 mmol per liter (200 mg/dl) or the subject was using insulin or an oral hypoglycemic agent; smoking, subject reported smoking at least one cigarette per day during the past year; high BMI, BMI >29 kg/m 2 ; high cholesterol, cholesterol >200 mg/dL (>5.20 mmol/liter). XX Pre-existing cardiovascular disease includes myocardial infarction, angina pectoris, intermittent claudication, coronary insufficiency, transient ischemic attack, and congestive heart failure.
although this was more evident for the women than for the men. Among the men, very light, light, and moderate drinkers exhibited higher occupational levels than abstainers and heavy drinkers. The women's occupational level was highest for the light drinkers and lowest for the abstainers.
For the men, the risk factor index was higher among the heaviest drinkers. This finding was related primarily to their greater cigarette consumption. For women, the proportions of persons with hypertension, type II diabetes, and high BMI were highest among the abstainers. As with the men, cigarette consumption increased substantially as drinking level increased. For the women, there was a slight tendency for more cardiovascular disease to be present among the abstainers, very light, and light drinkers, relative to the moderate drinkers (p < 0.06). This trend was not evident for the men.
Cross-sectional analyses of drinking level and cognition
The results of the multiple linear regression analyses of drinking groups and Kaplan-Albert test scores are shown in table 3. Each regression coefficient represents the change in standardized score for the drinking group relative to the abstainers. All regression coefficients were adjusted for age, education, occupation, risk factor index, and pre-existing cardiovascular disease index.
For the men, no differences were found between the very light or light drinkers and the abstainers. Test performance of the moderate drinkers was superior to that of the abstainers only for Logical Memory-Delayed Recall. The heavy consumption group performed significantly better than the abstainers on the Logical Memory-Delayed Recall test and also on the AC and Total composite scores. In comparison to the men, women drinkers showed a more consistent pattern of superior performance, relative to abstainers. No differences were found between the very light drinkers and abstainers. Light drinkers performed in a superior manner, compared with abstainers, on the Logical Memory-Delayed Recall test and the LIM and Total composites. However, the moderate drinking group performed substantially better than the abstainers. Significant differences between the two groups were found for all measures. Thus, relative to abstainers, increasing alcohol consumption appears to be positively related to cognitive test performance among women.
The abstainers in our sample tended to exhibit higher levels of disease which may have been partially responsible for their avoidance of alcohol. Although the initial analyses included statistical control for preexisting cardiovascular disease and concomitant risk factors, we also conducted a set of analyses in which the abstainer group was eliminated and the very light drinkers were the referent group. The results are presented in table 4.
Basically the same patterns of results were obtained as in the analyses for which abstainers were the referent group. For males, no differences were found between very light and light drinkers. Moderate and heavy alcohol consumers differed from very light drinkers on precisely the same tests as they differed from abstainers.
For women, alcohol-test performance relations were attenuated somewhat, although the same trend for increasing alcohol consumption to be associated with higher levels of cognitive functioning is noted. Light drinkers demonstrated superior performance, relative to very light drinkers, for the LIM composite score. Moderate drinkers demonstrated superior performance, relative to very light drinkers, on the Logical Memory-Delayed Recall and Word Fluency tests and the LIM and AC composite scores.
Analysis of drinking history and cognitive performance
Although it might be expected that current drinking habits would be related to cognition, it is likely that past consumption levels might also contribute significantly. Thus, we examined the mean levels of alcohol consumption over 24 years prior to neuropsychological testing in relation to cognitive performance. The results are shown in table 5. The parameter estimates (P) represent the change in z-scores on the K-A measures for each mean oz of alcohol consumed, calcu- Tl Total composite consists of the mean z score for all eight Kaplan-Albert tests.
lated as the average consumption reported from Exams 2, 7, 12, and 13. For men, increasing alcohol consumption was associated with better performance only for Logical Memory-Delayed Recall. For women, however, all measures, with the exception of Similarities, were associated with better performance as consumption level increased.
DISCUSSION
Our results are in general agreement with those of Dufouil et al. (17) . In cross-sectional analyses, light to moderate alcohol consumption among women was positively related to many domains of cognitive performance. However, contrary to their findings, we also found a smaller, more limited, positive relation for men at relatively high drinking levels (4-8 drinks/day). We found no instance of a significant negative association between current alcohol consumption and cognitive performance for either sex. Thus, our results support the hypothesis that, for social drinkers, a J-shaped curve best describes the alcohol-cognition relation (14) . Nonetheless, it is certain that this relation cannot be sustained at very high levels of alcohol consumption as is evident from the large literature on alcohol abuse and cognitive performance (see Delin and Lee (36) , Parsons (37) , and Parsons and Nixon (38) for reviews).
We also examined effects of drinking history over the 24 years prior to neuropsychological testing using mean oz of alcohol consumed per week as the independent variable. As with our cross-sectional analyses, we found a significant positive effect for women, i.e., greater alcohol consumption resulted in higher scores on all cognitive tests, with the exception of Similarities. For men, only one significant positive relation emerged. Thus, past, as well as current alcohol use, appears to have a substantially more protective effect on cognitive test performance in women than in men.
The positive association between alcohol consumption and cognition is strikingly reminiscent of a similar relation found between alcohol consumption and improvement in cardiovascular disease mortality rates (39, 40) , all-cause mortality (41, 42) , and cardiovascular diseases (43-^45). Conclusions drawn from these studies differ only in the specification of upper limits for the protective effect of moderate alcohol consumption. Rehm et al. (44) , using a very large sample of men and women, reported results of an analysis of the relation between alcohol consumption and coronary heart disease and mortality. An upper limit of the protective effect of alcohol was found at 28 drinks/week for women, although no upper limit could be specified for men. Our results suggest a parallel relation for alcohol consumption and cognitive performance. Unfortunately, we had only a very small number of women (n = 9) who reported alcohol intake greater than 28 drinks/week in our sample, and thus we could not examine the possibility of cognitive decline above this level.
Several possible mechanisms may be responsible for the positive relation between alcohol consumption and cognitive performance. Delin and Lee (36) have summarized the beneficial effects of social drinking and have concluded that moderate drinkers enjoy better overall psychological health than abstainers or heavy drinkers, specifically in terms of a reduction in stress, anxiety, and depression and an increase in general well-being. All of these factors have been shown to be related to better cognitive functioning (46) . Physiologic factors may also be implicated. For example, the proportion of women with hypertension decreased as drinking level increased, and hypertension has been shown to be an independent predictor of poor cognitive performance (18, 23) . Unfortunately, the relation of blood pressure and alcohol consumption per se is currently unclear. Some researchers have found a positive linear association between amount of alcohol consumed and blood pressure (47) , while others have found a negative relation between light to moderate consumption levels and blood pressure (48) .
The latter relation appears to be more characteristic of the present study sample. Earlier studies in the Framingham population (25, 26, 28) demonstrated that chronicity of hypertension was associated with poorer cognitive performance. Thus, the lower proportions of hypertensive disease among the light to moderate female alcohol consumers in our study may represent an intervening factor in their better cognitive performance.
To further pursue this possibility, we performed secondary analyses in which each risk factor (including hypertension) and pre-existing cardiovascular disease variable was placed into the regression model as an independent covariate. For both men and women, the results were identical to the analyses employing the risk factor and pre-existing disease indices, that is, all significant relations obtained in the original analyses remained so. Therefore, it is unlikely that, among alcohol consumers, a lower incidence of hypertension, diabetes, or any other risk factor or cardiovascular event measured in this study could account entirely for the positive relations between alcohol consumption and performance. Still, low to moderate alcohol consumption is associated with lower levels of several vascular risk factors (49) for which we did not have measures. The protective effects of alcohol on cognitive functioning may operate via reduction in one or more of these risk factors, for example, increased HDL-C concentrations and/or improved insulin sensitivity.
With respect to study limitations, the present study, similar to virtually every study of drinking and cognition, included only self-reported measures of alcohol consumption. Thus, a legitimate question may arise as to bias resulting from inaccurate recall and intentional misreporting. In the Framingham Heart Study, participants were asked only about their consumption over the previous 2 years and thus no extremely long-term recall was required. Moreover, the alcohol questions were a very small part of the overall interview which focused primarily on cardiovascular disease symptoms rather than dietary concerns, and there was no obvious risk to the participants which might have led to less than candid responses (50) .
Am J Epidemiol Vol. 150, No. 6, 1999 It is possible that the cross-sectional analysis of alcohol consumption and cognitive performance among older adults may have resulted in an abstainer group which included individuals who, because of their lower cognitive abilities, were less able to accurately recall their recent drinking habits. For women, the positive relations between 24-year drinking history and current cognitive test performance found in our prospective analyses argue against this possibility. For men, however, only one cognitive measure was found to be positively associated with previous alcohol consumption, and thus, for them, we cannot rule out the possibility of inaccurate recall in the abstainer group due to poorer cognitive abilities.
In this study, abstainers, as a group, were older and had lower education and occupation levels than drinkers. The increase in number of abstainers with age is common among older cohorts (51). Although we controlled statistically for these variables, age and the socioeconomic indicators may have resulted in residual confounding effects, for example, poorer nutrition may be associated with increasing age or lower education and occupation levels and may also result in an increase in disease and poorer cognitive performance.
The overall results of this study may best be described with reference to the three composite scores because these scores represent the most reliable indices of cognitive functioning. From this perspective, we conclude that, for women, moderate levels of past and current alcohol consumption appear to have beneficial effects on cognitive test performance. While it remains possible that this conclusion may also be applied to men, the effects are likely to be weaker and less global with regard to overall cognitive ability than for women.
